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(54) Electro-optical device, method of manufacturing the same, and electric apparatus 



(57) To improve, at low cost, the display perform- 
ance of an electro-optical device for reflecting the light 
emitted from a light-emitting layer to an electrode oppo- 
site to a substrate. 

Within a circuit part 11, a silicon layer 261 and a 
condenser electrode 1 50 formed from a first metal layer 
thereon with a gate-insulating layer 150 being sand- 
wiched therebetween is provided under a pixel display 
part 26. Further, a second metal layer forms a power 
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source line 1 03 parallel to a signal line 1 02 with a width 
covering the pixel display part 26 and with a thickness 
having reflexibility. The light emitted and transmitted 
through an anode 23 from an organic EL layer 60, is 
reflected upwardly by the power source line 1 03 and is 
emitted from the pixel display part 26. A storage capac- 
itor 11 3 is formed in a layer below the power source line 
103 by the silicon layer 261, the condenser electrode 
150, and the power source line 103. As a result, the 
space of the circuit part 11 is efficiently used. 
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Description 

[0001 ] The present invention relates to an electro-op- 
tical device, a method of manufacturing the same, and 
an electronic apparatus. 5 
[0002] Conventionally, an electro-optical device such 
as anelectroluminescence (hereafter, abbreviated as 
EL) display device etc., has a structure in which plural 
circuit elements, anodes, an electro-optical material 
such as an EL material, and cathodes are laminated on 
a substrate, and sealed by fitting them between sealing 
substrates. More specifically, the device is made by 
putting a light-emitting layer including a light-emitting 
material between electrode layers of anodes and cath- 
odes, and the device utilizes a phenomenon of emitting 
light when the hole injected from anode sides are re- 
combined with an electron injected from a cathode sides 
in a light-emitting layer which has an ability of fluores- 
cence, so that they lose their energy from excitation 
state. 

[0003] In such electro-optical device, there was a de- 
vice of emitting light emitted from the light-emitting layer 
on an opposite side to a substrate through the cathodes 
by using beam penetration effect of the cathodes. In this 
type of device, ITO (Indium Tin Oxide) is used due to a 
big work function and good performance as the anodes. 
However, since this material is transparent, a metal lay- 
er having reflexibility such as Ag or.AI is provided as a 
base layer of the substrate. 

[0004] However, the prior electro-optical device 
should form the metal layer as the base layer in order 
to form the anodes with reflectivity, thereby complicating 
manufacturing processes. As a result, manufacturing ef- 
ficiency deteriorates and the manufacturing cost is ex- 
pensive. 

[0005] Further, according to this configuration, in or- 
derto give reflexibility to the anodes having good display 
properties while the light is not transmitted to the lower 
part of the anodes, the anodes should be flat. Therefore, 
it is difficult to efficiently use the space of the lower part 
in the hole. 

[0006] It is therefore an object of the present invention 
to provide an electro-optical device, a method of manu- 
facturing the same, and an electronic apparatus for im- 
proving display performance of the electro-optical de- 
vice at low cost, which reflects the light emitted from a 
light-emitting layer to one electrode layer opposite to a 
substrate. 

[0007] In order to solve the above object, an electro- 
optical device of the present invention comprises: first 
electrodes connected to switching elements; a second 
electrode arranged to oppose the first electrodes; light- 
emitting layers provided between the first electrodes 
and the second electrode; pixel display parts for regu- 
lating the light emitted from the light-emitting layers to 
the second electrode; a circuit layer provided under the 
first electrodes, the circuit layer having a laminated 
structure at least including the switching elements and 



power source lines for driving the light-emitting layers; 
and metal parts provided at positions overlapping the 
pixel display parts in the direction of lamination within 
the circuit layer, the metal parts reflecting the light emit- 
ted from the corresponding light-emitting layer. 
[0008] According to such electro-optical device, 
among the light beams emitted downwardly from the 
light-emitting layer, the light beams transmitted through 
the first electrode are upwardly reflected at the metal 
part provided in the circuit layer and are emitted upward- 
ly via the light-emitting layer, the pixel display part, and 
the second electrode. 

[0009] Accordingly, the light from the light-emitting 
layer can be emitted toward the second electrode with- 
out giving reflexibility to the first electrode. Further, since 
it is unnecessary to transmit the light through a lower 
part of the metal part, it is possible to efficiently use the 
space thereof. 

[0010] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 
mentioned electro-optical devices wherein the metal 
parts are provided at positions overlapping substantially 
the entire display area of each pixel display part. 
[001 1 ] According to such electro-optical device, since 
the light emitted and transmitted downwardly through 
the first electrode is reflected within the range of the en- 
tire display area of the pixel display part, the use effi- 
ciency of light and the display performance can be im- 
proved. 

[0012] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 
mentioned electro-optical devices wherein the surfaces 
of the metal parts are flatly formed within the overlapping 
region with the pixel display parts. 
[0013] According to such electro-optical device, since 
the surfaces of the metal parts are flatly formed within 
the overlapping region with the pixel display parts, the 
light is uniformly reflected. As a result, the use efficiency 
of light and the display performance can be more im- 
proved. 

[0014] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 
mentioned electro-optical devices wherein layers below 
the metal parts in the circuit layer are formed in a beta- 
shaped pattern having a predetermined layer thickness 
within the overlapping region with the pixel display parts. 
[0015] According to such electro-optical device, any 
one of the layers under the metal parts, which are 
formed in a beta-shaped pattern having a predeter- 
mined layer thickness, is flat within the overlapping re- 
gion with the pixel display part. Since the metal part is 
formed on an upper layer in a beta-shaped pattern, flat- 
ness of the metal part is remarkably improved within the 
range of the pixel display part. As a result, reflection non- 
uniformity of the light is more suppressed and the use 
efficiency of light with display performance can be re- 
markably improved. 

[0016] Moreover, a predetermined range of beta- 
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shaped pattern means that a certain thickness of layer 
is made of a single layer material within the predeter- 
mined range. 

[0017] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 5 
mentioned electro-optical devices wherein power 
source lines for supplying electricity to the switching el- 
ements also serve as the metal parts. 
[001 8] According to such electro-optical device, since 
the power source lines are provided in the overlapping 
region with the pixel display parts, it is possible to ensure 
the area of the power source line at least as large as the 
pixel display part and to form a relatively large electro- 
static capacitor between the power source line and the 
second electrode. As a result, the display property can 
be stably secured and the display characteristics can be 
improved. 

[0019] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 
mentioned electro-optical devices wherein the circuit 
layer has a first metal layer and a second metal layer on 
the first metal layer, and the second metal layer consti- 
tutes the metal parts. 

[0020] According to such electro-optical device, since 
the metal part is formed in the circuit layer by the upper 
second metal layer nearer to the first electrode than the 
first metal layer, the distance between the first electrode 
and the metal part can be made shorter than that be- 
tween the first metal layer and the metal part. Further, 
the optical loss generated when the light from the light- 
emitting layer travels between the first electrode and the 
metal part, can be reduced. As a result, the use efficien- 
cy of light can be improved. 

[0021] Moreover, since the second metal layer forms 
the metal part, thereby to reflect the light from the light- 
emitting layer upwardly, the circuit layer under the sec- 
ond metal layer becomes a space through which where 
the light does not have to be transmitted. Compared 
when the first metal layer forms the metal part, the effi- 
ciently available space can be thicker in the direction of 
lamination. 

[0022] Further, it is preferable that the electro-optical 
device of the present invention is the abovementioned 
electro-optical device wherein the second metal layer 
constitutes the power source lines for supplying electric- 
ity to the switching elements. 

[0023] According to such electro-optical device, since 
the second metal layer constituting the power source 
lines for supplying current to the switching elements 
forms the metal part, the process of manufacturing the 
metal part can be also used as a manufacturing process 
essential for forming the circuit layer As a result, the 
manufacturing cost can be reduced. 
[0024] Further, it is preferable that the electro-optical 
device of the present invention is the same abovemen- 
tioned electro-optical device wherein the first electrodes 
are provided on the metal parts, and they are electrically 
connected to each other. 



[0025] According to such electro-optical device, since 
the circuit layer such as an insulating layer is not includ- 
ed between the metal part and the first electrode, there 
is no optical loss when the light is transmitted through 
the circuit layer. Therefore, the use efficiency of light can 
be improved. 

[0026] Furthermore, since an insulating layerfrom the 
first electrode is not provided on the second metal layer, 
the manufacturing process can be simplified, the man- 
ufacturing cost can be reduced, and the productivity can 
be improved. 

[0027] Further, it is preferable that the electro-optical 
device of the present invention is the same abovemen- 
tioned or the just abovementioned electro-optical device 
wherein the first metal layer constitutes the power 
source lines for supplying electricity to the switching el- 
ements. 

[0028] According to such electro-optical device, since 
the first metal layer constitutes the power source lines, 
it is possible to easily use the second metal layer for 
various purposes other than for the power source line 
while ensuring a wider power source line. 
[0029] Particularly, the potential of the metal part 
formed on the second metal layer can be freely set, and 
a configuration that does not cause a short circuit can 
be remarkably easily made, even though the metal part 
abuts the first electrode with no insulating layer. 
[0030] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 
mentioned electro-optical devices wherein the switching 
elements are disposed between the adjacent pixel dis- 
play parts. 

[0031 ] According to such electro-optical device, since 
the switching elements are disposed between the adja- 
cent pixel display parts in the circuit layer, there is no 
possibility that the flatness of the pixel display part does 
not deteriorate due to a cubic shape of the switching el- 
ement. For this reason, it is possible to flatly form the 
pixel display part with ease. 

[0032] Further, it is preferable that the electro-optical 
device of the present invention is any one of the above- 
mentioned electro-optical devices wherein electrostatic 
capacitors are formed in the circuit layer between the 
power source lines and the second electrode at a posi- 
tion overlapping the pixel display parts, the capacitors 
being formed by the layers below the metal parts. 
[0033] According to such electro-optical device, since 
the electrostatic capacitor is formed in the layers below 
the metal part located under the pixel display part, the 
electrostatic capacitor can be formed by efficiently using 
a space under the pixel display part. As a result, an area 
where the electrostatic capacitor is formed can be in- 
creased, so that the display can be stably held and the 
display property can be improved. 
[0034] Next, a method of manufacturing an electro- 
optical device of the present invention includes a circuit 
layer having a laminated structure; and first electrodes, 
light-emitting layers, and a second electrode sequential- 
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ly provided on the circuit layer, the electro-optical device 
emitting light from the second electrode via pixel display 
parts for regulating, above the light-emitting layers, the 
light emitted from the light-emitting layers, wherein the 
method comprises a step of forming a metal layer in the 
circuit layer, and wherein metal parts are formed under 
the light-emitting layers simultaneously with the metal 
layer forming step. 

[0035] According to the method of manufacturing the 
electro-optical device, the aforementioned electro-opti- 
cal devices according to the present invention can be 
manufactured. Accordingly, the same effect as the elec- 
tro-optical device of the present invention can be 
achieved. 

[0036] Further, it is preferable that the method of man- 
ufacturing the electro-optical device of the present in- 
vention is the manufacturing method of the electro-op- 
tical device described above, and the metal layer forma- 
tion step comprises a first metal layer formation step of 
forming a first metal layer in the circuit layer, and a sec- 
ond metal layer formation step of forming a second met- 
al layer after the first metal layer is formed, and metal 
parts are formed under the light-emitting layers simulta- 
neously with the second metal layer formation step. 
[0037] According to such method of manufacturing 
the electro -optical device, it is possible to manufacture 
the aforementioned electro-optical devices according to 
the present invention, comprising the first metal layer 
and the second metal layer in the circuit layer. There- 
fore, the same effect as the electro-optical device of the 
present invention can be achieved. 
[0038] Next, an electronic apparatus of the present in- 
vention comprises the electro-optical device of the 
present invention. 

[0039] As examples of an electronic apparatus, there 
are mobile phones, mobile information terminals, watch- 
es, and information processing devices such as word 
processors and personal computer, etc. By adopting the 
electro-optical device of the present invention into a dis- 
play part of such electronic apparatuses, it is available 
to provide an electronic apparatus whose display per- 
formance is improved at low cost. 
[0040] Embodiments of the present invention will now 
be described by way of further example only and with 
reference to the the accompanying drawings, in which:- 

Fig. 1 is a mimetic diagram illustrating an equivalent 
circuit and a wiring structure of an EL display device 
according to a first embodiment of the present in- 
vention. 

Fig. 2 is a plan view mimetically illustrating a con- 
figuration of an EL display device according to a first 
embodiment of the present invention. 
Fig. 3 is a sectional view taken along the line A-B 
of Fig. 2. 

Fig. 4 is a sectional view taken along the line C-D 
of Fig. 2. 

Fig. 5 is a mimetic diagram and sectional view seen 



from a plane of four adjacent pixel regions A in a 
substantial display region according to a first em- 
bodiment of the present invention. 
Fig. 6 is a partially enlarged view and sectional view 
s seen from a plane of Fig. 5. 

Fig. 7 is an explanatory view for explaining a man- 
ufacturing method according to a first embodiment 
of the present invention. 

Fig. 8 is a plan view mimetically illustrating a con- 
10 figuration of an EL display device as a modified ex- 
ample according to a first embodiment of the 
present invention. 

Fig. 9 is a mimetic diagram and sectional view seen 
from a plane of four adjacent pixel regions A in a 
is substantial display region as a modified example 
according to a first embodiment of the present in- 
vention. 

Fig. 10 is a mimetic diagram and sectional view 
seen from a plane of four adjacent pixel regions A 

20 in a substantial display region according to a sec- 
ond embodiment of the present invention. 
Fig. 11 is a partially enlarged view and sectional 
view seen from a plane of Fig. 10. 
Fig. 1 2 is an explanatory view for explaining a man- 

25 ufacturing method according to a second embodi- 
ment of the present invention. 
Fig. 13 is a mimetic diagram and sectional view 
seen from a plane of four adjacent pixel regions A 
in a substantial display region according to a mod- 

30 ified example of a second embodiment of the 
present invention. 

Fig. 14 is a perspective view illustrating an electron- 
ic apparatus according to a third embodiment of the 
present invention. 

35 

[0041] Now, preferred embodiments of an electro-op- 
tical device, a method of manufacturing for the same, 
and an electronic apparatus according to the present in- 
vention will be described with reference to the drawings. 

40 Further, the preferred embodiments simply represent 
one aspect of the present invention. This invention is not 
limited to the embodiments, but may be freely modified 
within the scope of the technical spirit of the present in- 
vention. Moreover, since the respective layers or the re- 

45 spective members have recognizable sizes in the re- 
spective drawings, which will be referred to in the fol- 
lowing description, the respective layers or the respec- 
tive members are represented in different scales. 

so [First Embodiment] 

[0042] As a first embodiment of the electro-optical de- 
vice according to the present invention, an EL display 
device will be described which uses an organic EL ma- 
55 terial among electroluminescence type materials as an 
example of an electro-optical material. Fig. 1 is a mimet- 
ic diagram illustrating an equivalent circuit and a wiring 
structure of an EL display device according to the 
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present embodiment. 

[0043] An EL display device (electro-optical device) 1 
shown in Fig. 1 is an active matrix type EL display device 
using a thin film transistor (hereinafter, abbreviated as 
TFT) as a switching element. s 
[0044] As shown in Fig. 1 , the EL display device 1 
comprises: a plurality of scanning lines 101 ; a plurality 
of signal lines 1 02 extending in the direction of perpen- 
dicularly intersecting each scanning line 1 01 ; and a plu- 
rality of power source lines 103 extending parallel to 
each signal line 102. Further, a pixel region A is ar- 
ranged around each intersection between the scanning 
lines 101 and the signal lines 102. 
[0045] A data line driving circuit 1 00, which comprises 
a shift register, a level shifter, a video line, and an analog 
switch, is connected to the signal lines 1 02. A scanning- 
line driving circuit 80, which comprises a shift register 
and a level shifter, is connected to the scanning lines 
101. 

[0046] Each pixel region A is provided with a switching 
TFT (switching element) 112 where scanning signals 
are supplied to gate electrodes via the scanning lines 
1 01 ; a storage capacitor (electrostatic capacitor) 1 1 3 for 
holding pixel signals shared from the signal lines 102 
via the switching TFT 112; a driving TFT (switching el- 
ement) 123 where the pixel signals held by the storage 
capacitor 1 1 3 are supplied to the gate electrodes; an an- 
ode (first electrode) 23 into which driving current flows 
from the power source lines 103 when electrically con- 
nected to the power source line 1 03 via the driving TFT 
123; and a functional layer (light- emitting layer) 110 
which is sandwiched between the anode 23 and a cath- 
ode (second electrode) 50. The anodes 23, the cathode 
50, and the functional layer 110 constitute a light-emit- 
ting element. 

[0047] According to the EL display device 1 , when the 
scanning line 1 01 is driven to turn on the switching TFT 
1 1 2, potential of the signal line 1 02 is held by the storage 
capacitor 1 1 3 and an on/off state of the driving TFT 1 23 
is determined in accordance with a state of the corre- 
sponding storage capacitor 113. Further, current flows 
into the anode 23 from the power source line 1 03 via a 
channel of the driving TFT 123, and then flows into the 
cathode 50 via the functional layer 110. The functional 
layer 110 emits light in accordance with the amount of 
the current flowing therethrough. Thus, since on/off op- 
eration of each anode 23 is controlled for the light emis- 
sion, the anode 23 is composed of a pixel electrode. 
[0048] Next, a specific aspect of the EL display device 
1 according to the present embodiment will be described 
with reference to Fig. 2 to Fig. 4. Fig. 2 is a plan view 
mimetically illustrating a configuration of the EL display 
device 1 . Fig. 3 is a sectional view taken along the line 
A-B of Fig. 2. Fig. 4 is a sectional view taken along the 
line C-D of Fig. 2. 

[0049] The EL display device 1 of the present embod- 
iment illustrated in Fig. 2 comprises: a substrate 20 hav- 
ing an electric insulating property; a pixel electrode re- 



gion (not shown) where pixel electrodes connected to 
switching TFTs (not shown) are disposed in a matrix on 
the substrate 20; power source lines 103 ••« arranged 
around the pixel electrode region and connected to each 
pixel electrode; and a pixel part 3 (within a frame indi- 
cated by one-dotted chain line in the drawing) formed in 
a substantially rectangular shape in a plan view and lo- 
cated at least on the pixel electrode region. The pixel 
part 3 is partitioned into a central substantial display re- 
gion 4 (within a frame indicated by two-dotted chain line 
in the drawing) and a dummy region (region between 
the one-dotted chain line and the two-dotted chain line) 
5 arranged around the substantial display region 4. 
[0050] In the substantial display region 4, display re- 
gions (R, G, B) are disposed in a matrix so as to have 
a pixel electrode, respectively, and to correspond to 
three primary colors of red, green, and blue. To A-B di- 
rection, the display regions (R, G, B) are repeatedly ar- 
ranged in a separated way. To C-D direction, display re- 
gions corresponding to the same color are separately 
arranged. 

[0051] Further, scanning-line driving circuits 80 are 
disposed on both sides of the substantial display region 
4 in the drawing. The scanning-line driving circuits 80 
are positioned under the dummy region 5. 
[0052] Moreover, an inspection circuit 90 is disposed 
at an upper part of the substantial display region 4 in the 
drawing. The inspection circuit 90 is positioned under 
the dummy region 5. The inspection circuit 90 inspects 
an operational state of the EL display device 1 . For in- 
stance, the inspection circuit has inspected result output 
means (not shown) for outputting an inspected result to 
the outside, and it is configured to be capable of inspect- 
ing the quality and defects of a display device during the 
manufacture or shipment thereof. 
[0053] Driving voltages of the scanning-line driving 
circuits 80 and the inspection circuit 90 are applied via 
driving voltage continuity parts 31 0 (see Fig. 3) and driv- 
ing voltage continuity parts 340 (see Fig. 4). Further, 
driving control signals and the driving voltages to the 
scanning-line driving circuits 80 and the inspection cir- 
cuit 90 are transmitted and applied via driving control 
signal continuity parts 320 (see Fig. 3) and driving volt- 
age continuity parts 350 (see Fig. 4) composed of pre- 
determined main drivers for controlling an operation of 
the EL display device 1 . In this case, the driving control 
signals are command signals from the main drivers re- 
lated to the control when the scanning-line driving cir- 
cuits 80 and the inspection circuit 90 output signals. 
[0054] As shown in Fig. 3 and Fig. 4, in the EL display 
device 1 , a substrate 20 and a sealing substrate 30 are 
adhered together via a sealing resin 40. A drying agent 
45 having light transmissivity is inserted into a region 
surrounded by the substrate 20, the sealing substrate 
30, and the sealing resin 40. Further, inert gas filling lay- 
er 46 filled with inert gas such as nitrogen gas is formed 
in the region. 

[0055] Any kinds of plate-shaped members having in- 
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sulation may be available as the substrate 20 only if they 
can form an electronic circuit by providing a silicon layer 
on the substrate 20. It is unnecessary for the members 
to have light transmissivity. 

[0056] For instance, the sealing substrate 30 can 5 
adopt a plate-shaped member having light transmissiv- 
ity and electric insulation, such as glass, quartz, or plas- 
tics. 

[0057] Further, the sealing resin 40 is composed of 
thermosetting resin or ultraviolet curable resin, and in 
particular, it is preferable that the sealing resin be com- 
posed of epoxy resin, which is a kind of thermosetting 
resin. 

[0058] Further, the substrate 20 has thereon formed 
a circuit part (circuit layer) 11 having a laminated struc- 
ture including driving TFTs 123 for driving anodes 23. 
Each of the anodes 23 connected to the driving TFTs 
123 is formed on the circuit part 11 so as to correspond 
to positions of the display regions (R, G, B) of Fig. 2. 
The functional layer 110 is formed on each anode 23 
within a substantial display region 4. A buffer layer 222 
for facilitating electron injection and a cathode 50 for 
performing the electron injection are formed on each an- 
ode 23. Banks 221 and an oval pixel display part 26 are 
formed between each anode 23. An inorganic bank lay- 
er 221a and an organic bank layer 221b are laminated 
on the banks 221 from the substrate 20 to A-B direction 
and C-D direction in Fig. 2. The oval pixel display part 
26 partitions the functional layer 110, and regulates light 
emitted from the partitioned functional layer 110. 
[0059] Further, in a dummy region 5, the inorganic 
bank layer 221 a covers each dummy anode 23a, and 
the functional layer 110 is provided on an upper layer 
thereof. The dummy anodes 23a are configured in the 
same way as the anodes 23, exception for being not 
connected to wiring of the circuit part 11 . 
[0060] By disposing the dummy region 5 around the 
substantial display region 4, it is possible to uniform the 
thickness of the functional layer 110 in the substantial 
display region 4, and to suppress display n on uniformity. 
[0061] That is, by disposing the dummy region 5, dry- 
ing conditions of discharged compositions can be made 
regular within the substantial display region 4 in case 
that display elements are formed by an ink-jet method. 
Further, there is no problem that the deviation in the 
thickness of the functional layer 110 may occur at the 
peripheral edge of the substantial display region 4. 
[0062] Furthermore, the circuit part 11 includes the 
scanning-line driving circuits 80, the inspection circuit 
90, the driving voltage continuity parts 31 0, 340, 350 for 
driving the circuits by connecting them, and the driving 
control signal continuity parts 320. 
[0063] The anodes 23 have a function to inject holes 
into the functional layer 110 by applied voltages. The 
anodes 23 can adopt ITO (Indium Tin Oxide) and the 
like having excellent injection performance of the holes 
with an increased work function. 
[0064] As for the functional layer 110, any configura- 



tions are available if only it has a light-emitting layer. For 
instance, the functional layer can adopt a configuration 
comprising: a hole injectionAransport layer 70 (see Fig. 
5(b)) having a hole injection layer improving injection ef- 
ficiency of the holes and a hole transport layer improving 
transport efficiency of the holes; and an organic EL layer 
60 (light-emitting layer in Fig. 5b), sequentially from the 
anodes 23. By positioning the hole injectionAransport 
layer 70 between the anode 23 and the organic EL layer 
60, element characteristics such as luminous efficiency 
or life span of the organic EL layer 60 can be improved. 
Further, in the organic EL layer 60, the holes injected 
via the hole injectionAransport layer 70 from the anode 
23 are combined with electrons injected from the cath- 
ode 50 to generate fluorescence. 
[0065] As materials for forming the hole injection lay- 
er, for example, poly-thiophene derivatives, polypyrrole 
derivatives, or doping materials can be adopted. For in- 
stance, as the poly-thiophene derivatives, PEDOTPSS 
in which PEDOT is doped with PSS (Polystyrene sul- 
fone acid) can be adopted. As a more specific example, 
a kind of the PEDOTPSS, bytron-p (made by Bayer AG) 
can be properly used. 

[0066] As materials for forming the hole transport lay- 
er, any known materials for hole transport may be pos- 
sible if only they can transport the holes. For example, 
various organic materials classified into amine, hydra- 
zone, stilbene, and starburst series are known as such 
materials. 

[0067] As materials for forming the organic EL layer 
60, any known light-emitting materials capable of emit- 
ting fluorescence or phosphorescence are available. 
More specifically, there are proper materials such as po- 
ly-fluorene derivatives (PF), poly-paraphenylenevi- 
nylene derivatives (PPV), polyphenylene derivatives 
(PP), polyparaphenylene derivatives (PPP), polyvinyl 
carbazole (PVK), poly-thiophene derivatives, and 
polysilane series such as polymethyl phenylsilane 
(PMPS). 

[0068] Further, it is possible to dope high polymer ma- 
terials with high polymer series material such as peryl- 
ene series pigment, coumarin series pigment, and rhod- 
amine series pigment, or materials such as rubrene, 
perylene, 9, 10-diphenylanthracene, tetraphenylbutadi- 
ene, Nile red, coumarin 6, and quinacridon. 
[0069] Next, both the inorganic bank layer 221 a and 
the organic bank layer 221b forming the bank 221 are 
formed to bulge at the peripheral edge of the anode 23. 
The inorganic bank layer 221 a is formed to extend more 
toward the central side than the anode 23, compared to 
the organic bank layer 221 b. The bank 221 may be con- 
figured with materials not to transmit light or it may be 
configured to regulate the light by disposing a light- 
shielding layer between the inorganic bank layer 221a 
and the organic bank layer 221b. 
[0070] For instance, the inorganic bank layer 221a 
can adopt inorganic materials such as Si0 2 , Ti0 2 , and 
SiN. It is preferable to form the film thickness of the in- 
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organic bank layer 221a within the range of 50 to 200 
nm, and particularly, approximately 150 nm is the best. 
When the film thickness is less than 50 nm, the inorganic 
bank layer 221 a can be thinner than the hole injection/ 
transport layer 70, thus it cannot secure flatness of the 5 
hole injection/transport layer 70. If the film thickness ex- 
ceeds 200 nm, step difference by the inorganic bank lay- 
er 221 a get bigger, thus it is impossible to obtain flatness 
of the organic EL layer 60. 

[0071] The organic bank layer 22 1b is formed of com- 
mon resist such as acryl resin and polyimide resin. It is 
preferable to form the thickness of the organic bank lay- 
er 221b within the range of 0.1 to 3.5 nm, and particu- 
larly, approximately 2 jam is the best. If the thickness is 
less than 0.1 ujti, it is not preferable since the thickness 
of the organic bank layer 221 b is thinner than that of the 
functional layer 110. 

[0072] Further, if the thickness exceeds more than 3.5 
nm, the step difference by the banks gets bigger. Thus, 
it is impossible to firmly ensure the step coverage of the 
cathode 50 formed on the organic bank layer 221b. 
Moreover, if the thickness of the organic bank layer 221b 
is more than 2 ujti, it is more preferable due to the fact 
that insulation between the anode 23 and the cathode 
50 can be increased. 

[0073] Like the above, the functional layer 110 is 
formed to be thinner than the bank 221 . 
[0074] Further, a region showing a lyophilic property 
and a region showing a lyophobic property are formed 
around the bank 221 . 

[0075] The inorganic bank layer 221 a and the anode 
23 are the region showing a lyophilic property, and this 
region introduces a lyophilic group such as a hydroxyl 
group by a plasma treatment using oxygen as a reaction 
gas. Further, the organic bank layer 221b is the region 
showing a lyophobic property, and a lyophobic group 
such as fluorine is introduced by a plasma treatment us- 
ing 4-fluoromethane as a reaction gas. 
[0076] Moreover, in the present embodiment, the 
lyophilic property of a lyophilic control layer means high 
lyophilic properties, compared to acryl and polyimide 
materials constituting at least the organic bank layer 
221b. 

[0077] As shown in Fig. 3 or Fig. 4, the cathode 50 
has a larger area than the total area of the substantial 
display region 4 and the dummy region 5, and the cath- 
ode is formed in such a manner to cover them. The cath- 
ode 50 has a function to inject electrons into the func- 
tional layer 110 as an electrode opposite to the anode 
23. Further, in the present embodiment, the light emitted 
from the functional layer 110 is taken out from the cath- 
ode 50, so that the cathode is required to have light 
transmissivity. Therefore, the cathode 50 is made of ma- 
terials having low work functions as well as having light 
transmissivity. 

[0076] For such materials, laminations can be adopt- 
ed in which a first cathode layer is formed by providing 
laminations of, for example, lithium fluoride and calcium 



on the functional layer 1 1 0, and a second cathode layer 
composed of laminations of, for example, Al, Ag, Mg/ 
Ag, etc is formed on the first cathode layer. At that time, 
light transmissivity can be obtained by making each lay- 
er thickness thinner until they have light transmissivity. 
In the cathode 50, only the second cathode layer ex- 
tends up to the outside of the pixel part 3. 
[0079] Moreover, the second cathode layer is provid- 
ed for covering the first cathode layer to protect it from 
chemical reactions with oxygen or water, and for in- 
creasing the conductivity of the cathode 50. Accordingly, 
if it is chemically stable with a low work function and light 
transmissivity, it may be a single layer structure and it is 
not necessarily limited to metal materials. Furthermore, 
a protective layer made of Si0 2 and SiN for preventing 
oxidation may be provided on the second cathode layer. 
[0080] Next, a laminated structure of the circuit part 
11 will be described with reference to Fig. 5 and Fig. 6. 
Fig. 5(a) is a mimetic diagram seen from a plane of four 
adjacent pixel regions A in the substantial display region 
4. Fig. 5(b) is a sectional view seen from the direction 
E-F in Fig. 5(a). Fig. 6(a) is an enlarged view around a 
switching TFT 112 and a driving TFT 123 in Fig. 5(a). 
Fig. 6(b) is a sectional view taken along the line G-H of 
Fig. 6(a). Moreover, each pixel region A has the same 
laminated structure even though a material of functional 
layers 110 is different, according to any one of display 
regions (R, G, B). Thus, one pixel region A will be de- 
scribed below on behalf of the rest pixel regions. Fur- 
thermore, since all the arrangements seen from the 
plane of the four pixel regions A are identical to each 
other, reference numerals will be omitted to the parts as 
considered to be clearly identical in order to more easily 
refer to the drawing. 

[0081] As shown in Fig. 5(a), the power source line 
(metal part) 1 03 is provided in the pixel region A so as 
to extend in the direction of intersecting the scanning 
line 1 01 , under the anode 23 with the width of covering 
at least an area of the pixel display part 26. The signal 
line 1 02 is provided substantially parallel to the power 
source line 1 03. The switching TFT 1 1 2 is connected to 
a source electrode wiring line 102a, which is configured 
to extend as a portion of the signal line 1 02. A gate elec- 
trode 242 of the driving TFT 1 23 is connected to a drain 
electrode of the switching TFT 1 1 2 through a connection 
wiring line 1 8. A gate electrode 252 of the switching TFT 
112 is connected to the scanning line 101 . The power 
source line 103 is connected to a source electrode of 
the driving TFT 123 through a power source wiring line 
103b, which is configured as a portion of the power 
source line 103. The anode 23 is connected to a drain 
electrode of the driving TFT 123. 

[0082] Both the switching TFT 112 and the driving 
TFT 123 are disposed under the bank 221 at a position 
sandwiched between the signal line 102 and the pixel 
display part 26. In contrast, the storage capacitor 113 
(see Fig. 1) is formed under the pixel display part 26 
which will be described later. 
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[0083] Next, the position and connection relationships 
between the above parts in the direction of lamination 
of the circuit part 11 will be described. As shown in Fig. 
5(b), a silicon layer 261 is formed on the surface of the 
substrate 20, based on a base protective layer 281 
mainly composed of Si0 2 . The silicon layer 261 is 
formed in an island shape with a larger area than that 
of the pixel display part 26 at a position overlapping the 
pixel display part 26 seen from the plane. Island-shaped 
silicon layers 241 , 251 are formed on the same layer as 
the silicon layer 261 for forming the driving TFT 1 23 and 
the switching TFT 112. The surface of each silicon layer 
261 , 241,251 is covered with a gate-insulating layer 282 
mainly composed of Si0 2 and/or SiN. Moreover, in the 
present invention, the "main" component indicates a 
component including the biggest content among the 
components. 

[0084] A first metal layer composed of, for example, 
an aluminum film, a chrome film, a tantalum film, etc. is 
provided on the gate-insulating layer 282. The first metal 
layer forms the gate electrodes 242, 252, the scanning 
line 1 01 , and a condenser electrode 150. The condens- 
er electrode 1 50 is formed on the silicon layer 261 so as 
to oppose the silicon layer 261 with an area equal to that 
of the silicon layer 261 or a slightly smaller area than 
that thereof. 

[0085] The top of the first metal layer is covered with 
a first interlayer insulating layer 283 mainly composed 
of Si0 2 . 

[0086] On top of the first interlayer insulating layer 
283, the power source line 103 and the signal line 1 02 
are formed from a second metal layer composed of, for 
example, an aluminum film, a chrome film, a tantalum 
film, etc. 

[0087] The power source line 103 is formed with the 
thickness having optical reflexibility. Further, the power 
source line is connected to the silicon layer 261 by a 
contact hole 103a which is bored in the gate-insulating 
layer 282 through the first interlayer insulating layer 283, 
and the power source line is of the same potential as 
the silicon layer. Accordingly, the power source line 1 03 
and the condenser electrode 150 are configured to op- 
pose each other with the first interlayer insulating layer 
283 as an insulating material sandwiched therebetween 
so as to form an electrostatic capacitor, and the con- 
denser electrode 150 and the silicon layer 261 are con- 
figured to oppose each other with the gate-insulating 
layer 282 as an insulating material sandwiched there- 
between so as to form an electrostatic capacitor. These 
electrostatic capacitors form the storage capacitor 113 
(see Fig. 1). More specifically, in the circuit part 11 , the 
storage capacitor 113 is formed on a layer below the 
power source lines 1 03 for reflecting light, below the pix- 
el display part 26. Further all of the power source line 
1 03, the condenser electrode 1 50, and the silicon layer 
261 for forming the storage capacitor 1 1 3 are formed in 
a flat beta-shaped pattern having a predetermined thick- 
ness within the range of area of covering at least the 



pixel display part 26. 

[0088] The top of the second metal layer is covered 
with the second interlayer insulating layer 284 mainly 
composed of acryl-series resin components. The sec- 
5 ond interlayer insulating layer 284 can use any materials 
other than an acryl-series insulating film, for example, 
SiN, Si0 2 , etc. 

[0089] Next, a configuration of the switching TFT 112 
and the driving TFT 1 23 will be described with reference 

10 to Fig. 6. Fig. 6(a) is an enlarged view around the switch- 
ing TFT 1 1 2 and the driving TFT 1 23. Fig. 6(b) is a sec- 
tional view taken along the line G-H of Fig. 6(a). 
[0090] The silicon layer 251 is provided with a source 
region 251 S, a channel region 251 a, and a drain region 

is 251 D. Moreover, the source region 251 S and the drain 
region 251 D have a gradient of concentration, so called 
a light doped structure (LDD). The source region 251 S 
is connected to the source electrode wiring line 1 02a via 
a contact hole 1 9a which is bored in gate-insulating layer 

20 282 through a first interlayer insulating layer 283. On the 
other hand, the drain region 251 D is connected to the 
connection wiring line 1 8 which is formed from the sec- 
ond metal layer via a contact hole 19b which is bored in 
the gate-insulating layer 282 through the first interlayer 

25 insulating layer 283, and the drain region is connected 
to the gate electrode 242 via a contact hole 19c which 
is bored in the first interlayer insulating layer 283 through 
the gate-insulating layer 282 from the connection wiring 
line 1 8. Further, the channel region 251 a is provided on 

30 its upper layer with a gate electrode 252 with the gate- 
insulating layer 282 being sandwiched therebetween. 
The switching TFT 11 2 is formed according to the above 
configuration. 

[0091 ] The silicon layer 241 is provided with a source 

35 region 241 S, a channel region 241 a, and a drain region 
241 D. Moreover, the source region 241 S and the drain 
region 241 D have a gradient of concentration, so-called 
a LDD structure. The source region 241 S is connected 
to the power source wiring line 103a via a contact hole 

40 I9d which is bored in the gate-insulating layer 282 
through the first interlayer insulating layer 283. On the 
other hand, the drain region 241 D is connected to the 
connection wiring line 18 which is formed from the sec- 
ond metal layer via a contact hole 1 9e which is bored in 

45 the gate-insulating layer 282 through the first interlayer 
insulating layer 283, and the drain region is connected 
to the anode 23 via a contact hole 1 9f which is bored in 
the second interlayer insulating layer 284 through the 
inorganic bank layer 221 a. Further, the channel region 

50 241 a is provided on its upper layer with the gate elec- 
trode 242 with the gate-insulating layer 282 being sand- 
wiched therebetween. The driving TFT 123 is formed 
according to the above configuration. 
[0092] The circuit part 11 is configured by the layers 

55 from the substrate 20 to the second interlayer insulating 
layer 284, which have been described above. 
[0093] Moreover, in the circuit part 1 1 , in order to form 
the signal lines 102 and the power source lines 103 of 
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intersecting the scanning lines 101 or to form the TFTs, 
two metal layers arranged on the different layers and 
having insulation are formed. 

[0094] Next, an example of a method of manufactur- 
ing the EL display device 1 according to the present em- 
bodiment will be described with reference to Fig. 7. Each 
sectional view shown in Fig. 7(a) to Fig. 7(d) corre- 
sponds to a sectional view taken along the line E-F in 
Fig. 5, and is shown in sequence of the respective man- 
ufacturing processes. Further, the following description 
will be made mainly about a process particularly related 
to the present invention, that is, a process of forming the 
circuit part 11 . 

[0095] As shown in Fig. 7(a), first, the base protective 
layer 281 made of a silicon oxide film, etc. is formed on 
the substrate 20. Next, after forming an amorphous sil- 
icon layer by using an ICVD method, a plasma CVD 
method, etc., crystal grains are caused to grow up by a 
laser annealing method or a rapid heating method to 
form a poly silicon layer. Then, the poly silicon layer is 
patterned through a photolithographic method to form 
the island-shaped silicon layers 241 , 251 , 261 . Further, 
the gate-insulating layer 282 made of a silicon oxide film 
is formed. 

[0096] The formation of the gate-insulating layer 282 
is carried out by forming a silicon oxide film with a thick- 
ness of approximately 30 nm to 200 nm, which covers 
each silicon layer 241 ,251 (both of them are not shown), 
and 261 and the base protective layer 281 , using the 
plasma CVD method, a heat oxidizing method, etc. 
[0097] Here, when the gate-insulating layer 282 
formed by using the heat oxidizing method, the crystal- 
lization of the silicon layers 241 , 251 is also carried out, 
so that it is possible to form the silicon layers as poly 
silicon layers. Further, impurity ions such as boron ions 
are implanted atthis timing to perform a channel doping. 
[0098] Next, an ion injection/selection mask is formed 
in a portion of the silicon layers 241 , 251 . In this state, 
impurity ions such as phosphorus ions are injected. As 
a result, high concentration impurities are introduced in- 
to the ion injection/selection mask in a self-alignment 
manner, and a high concentration source and drain re- 
gions are formed in the silicon layers 241 , 251 . 
[0099] Next, after removing the ion injection/selection 
mask, a process of forming a first metal layer is per- 
formed. The first metal layer is formed on the gate-insu- 
lating layer 282 with a thickness of approximately 500 
nm. Further, the metal layer is patterned to form the 
scanning lines 101, gate electrodes 242, 252, a con- 
denser electrode 150, etc. simultaneously. 
[0100] Moreover, the gate electrodes 242, 252 are 
used as masks, and impurity ions such as low concen- 
tration phosphorus ions are injected into the silicon lay- 
ers 241 , 251 . As a result, low concentration impurities 
are introduced into the gate electrodes 242, 252 in self- 
alignment manner, and a low concentration source and 
drain regions are formed in the silicon layers 241 , 251 . 
[0101] Next, as shown in Fig. 7(b), after removing the 



ion injection/selection mask, the second interlayer insu- 
lating layer 283 is formed on the entire surface of the 
substrate 20. Further, the second interlayer insulating 
layer 283 is patterned by the photolithographic method, 

5 the contact holes 1 03a are provided. At this time, though 
not shown in the drawing, the contact holes 19a, 19b, 
1 9c, 1 9d, 1 9e are simultaneously formed. 
[0102] Next, a process of forming a second metal lay- 
er is performed. First, the second metal layer with a 

10 thickness of approximately 200 nm to 80 nm made of 
metals such as aluminum, chrome, and tantalum is 
formed in such a manner to cover the contact holes 
1 03a, 1 9a, 1 9b, 1 9c, 1 9d, 1 9e with the metals of the sec- 
ond metal layer. Moreover, a patterning mask is formed 

15 on the second metal layer. Then, the second metal layer 
is patterned by the patterning mask, and power source 
lines 103, signal lines 102 and connection wiring lines 
18 are formed. 

[0103] Next, as shown in Fig. 7(c), the first interlayer 
20 insulating layer 284 covering the second interlayer in- 
sulating layer 283 is formed from an acryl-series resin 
material. It is preferable that the first interlayer insulating 
layer 284 is formed with a thickness of approximately 1 
to 2 pm. 

25 [0104] Next, in the first interlayer insulating layer 284, 
the contact holes 1 9f are formed by removing a part of 
the connection wiring lines 1 8 corresponding to the drain 
regions 241 D of the driving TFTs 1 23 through an etching 
process. As a result, the circuit part 11 is formed on the 

30 substrate 20. 

[0105] Moreover, in the above processes described 
above, although a manufacturing process on the dum- 
my region 5 or on its circumference has not been de- 
scribed owing to description with reference to a section- 

35 al view of the substantial display region 4, for example, 
a proper process of forming the scanning-line driving cir- 
cuits 80 and the inspection circuit 90 as well as forming 
cathode wiring lines for holding the contact with the cath- 
ode 50 passing through the circuit part 1 1 from the gate- 

40 insulating layer 282 is naturally performed. 

[0106] Next, an order of obtaining the display device 
1 by forming the pixel part 3 in the circuit part 1 1 will be 
simply described with reference to Fig. 7(c) and Fig. 7 
(d). 

45 [0107] First, as shown in Fig. 7(c), a thin film com- 
posed of a transparent electrode material such as ITO 
is formed in such a manner to cover the entire surface 
of the circuit part 11 . Then, the thin film is patterned to 
bury holes provided on the first interlayer insulating layer 

so 284 to form the contact holes 1 9f . Further, the anodes 
23 and the dummy electrodes 23a are formed. The an- 
odes 23 are formed only at portions where the driving 
TFTs 123 are formed, and the anodes are connected to 
the driving TFTs 1 23 via the contact holes 1 9f. The dum- 

55 my electrodes 23a are arranged in an island shape. 
[0108] Next, as shown in Fig. 7(d), the inorganic bank 
layers 221a are formed on the first interlayer insulating 
layer 284, the anodes 23, and the dummy electrodes 
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23a. The inorganic bank layers 221a are formed such 
that a portion of the anodes 23 opens on the anodes 23, 
and the dummy electrodes 23a are fully covered on the 
dummy electrodes 23a. 

[0109] For instance, afterforming inorganic films such 5 
as Si0 2 , Ti0 2 , and SiN on the entire surface of the first 
interlayer insulating layer 284 and the anodes 23 by the 
CVD method, TEOS method, sputtering method, depo- 
sition method, etc., the inorganic bank layers 221a are 
formed by patterning the inorganic films. 
[0110] Moreover, the organic bank layers 221b are 
formed on the inorganic bank layers 221a. The organic 
bank layers 221 b are formed such that the pixel display 
parts 26 open with a predetermined size on ail the an- 
odes 23 and the dummy electrodes 23a. The inorganic 
bank layer 221 a and the organic bank layer 221b form 
the bank 221. 

[01 1 1] Subsequently, on the surface of the bank 221 , 
a region showing a lyophilic property and a region show- 
ing a lyophobic property are formed. In the present em- 
bodiment, the respective regions are formed by a plas- 
ma treatment process. More specifically, the plasma 
treatment process comprises at least a lyophilic process 
of making the anode 23 and the inorganic bank layer 
221 a have a lyophilic property, and a lyophobic process 
of making the organic bank layer 221b have a lyophilic 
property. 

[01 1 2] That is, the banks 1 1 2 are heated up to a pre- 
determined degree of temperature (for instance, ap- 
proximately 70 to 80°C). Next, as for the lyophilic proc- 
ess, a plasma treatment (0 2 plasma treatment) using 
oxygen as a reaction gas in the atmosphere is per- 
formed. Then, as for the lyophobic process, a plasma 
treatment using 4-fluoro methane as a reaction gas (CF 4 
plasma treatment) in the atmosphere is performed. By 
cooling the banks 1 1 2 heated for the plasma treatments 
down to room temperature, lyophilic and lyophobic prop- 
erties are given to predetermined parts. 
[0113] Next, the functional layers 110 are formed on 
the anodes 23, and the inorganic bank layers 221a on 
the dummy electrodes 23a, respectively, by an ink-jet 
method. After discharging and drying composition ink 
including hole injection/transport layer materials consti- 
tuting the hole injection/transport layers 70, the function- 
al layers 110 are formed by discharging and drying the 
composition ink including light-emitting layer materials 
constituting the organic EL layers 60. Moreover, after 
forming the functional layers 1 1 0, it is preferable to per- 
form the above process in the inert gas atmosphere 
such as nitrogen and argon atmosphere in order to pre- 
vent the hole injectionAransport layers 70 and the or- 
ganic EL layers 60 from being oxidized. 
[0114] Next, the cathode 50 for covering the banks 
112 and the functional layers 110 are formed. For this 
purpose, after forming the buffer layer 222 and a first 
cathode layer, the first cathode layer is covered to form 
a second cathode layer to be connected to a cathode 
wiring line (not shown) on the substrate 20. 



[01 1 5] Finally, sealing resin 40 such as epoxy resin to 
the substrate 20 is applied to bond the sealing substrate 
30 to the substrate 20 via the sealing resin 40. By doing 
this, the EL display device 1 according to the first em- 
bodiment of the present invention is obtained. 
[0116] Next, an operation of the EL display device 1 
according to the present embodiment will be described. 
[01 17] According to the EL display device 1 related to 
the present embodiment, since the power source lines 
1 03 formed from the second metal layer are located be- 
low the anodes 23 at the positions overlapping the pixel 
display parts 26, the light emitted downwardly from the 
organic EL layers 60 and transmitted through the trans- 
parent anodes 23 can be reflected upwardly by the pow- 
er source lines 103, and the emitted light can be effi- 
ciently emitted to the cathode 50. 
[0118] Moreover, such reflecting surface uses the 
second metal layer necessary for forming the circuit part 
11 and is also used as the power source lines 103. Thus, 
it is unnecessary to provide a reflecting film as a base 
layer to the transparent electrode, though the transpar- 
ent electrode having excellent electrode properties are 
used. As a result, since it is possible to save materials 
and processes, thereby supplying at a low price by sup- 
pressing the manufacturing cost. 
[0119] Further, in the present embodiment, since 
switching elements such as a switching TFT 1 12 and a 
driving TFT 123 having a three-dimensional laminated 
structure are formed between the pixel display parts 26, 
the power source lines 103 disposed under the pixel dis- 
play parts 26 can be formed by overlapping a flat beta- 
shaped pattern from the substrate 20. Accordingly, it is 
possible to form a reflecting surface having excellent 
flatness. As a result, the use efficiency of light can be 
improved without reflection nonuniformity and the dis- 
play quality can be improved. 

[01 20] Moreover, since a storage capacitor 1 1 3 is pro- 
vided in any layer under power source lines 1 03 by using 
the flat beta-shaped pattern, the storage capacitor 113 
can be formed in a lower region of the wide pixel display 
part 26, and the space can be efficiently used to magnify 
the storage capacitor 113. As a result, the holding prop- 
erty of display can be improved and excellent display 
can be stably performed. 

[01 21 ] Further, according to the present embodiment, 
since a thick power source line 103 can be configured, 
the electric resistance can be lowered and the energy- 
economizing type device can be obtained. 
[01 22] Further, in the present embodiment, since a re- 
flecting surface is configured by a second metal layer 
located nearer to the anodes 23 and located relatively 
higher than the circuit part 11 , a transmitting optical path 
of the reflected light can be relatively shortened, the op- 
tical loss can be reduced, and the height of a space un- 
der the reflecting surface can be relatively elevated. 
[0123] Next, a modified example of the present em- 
bodiment will be described as follows. 
[0124] Fig. 8 is a plan view mimetically illustrating a 
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configuration of the EL display device 1 according to the 
present modified example. The EL display device 
shown in Fig. 8 is different from the device shown in Fig. 
2 only in that the substantial display region 4 is substi- 
tuted with a substantial display region 400. Hereinafter, 5 
members similar to those in the first embodiment are 
given similar reference numerals, and the description 
thereof will be omitted. Now, the present modified ex- 
ample will be described mainly about different parts. 
[01 25] The modified example is different from the first *o 
embodiment in that the display regions (R, G, B) are re- 
spectively arranged to continue vertically in the substan- 
tial display region 4 (see Fig. 2), whereas they are con- 
figured to continue horizontally in the substantial display 
region 400. For this reason, four consecutive pixel re- 15 
gions A are configured as shown in Fig. 9. 
[0126] Fig. 9(a) is a mimetic diagram seen from a 
plane of four adjacent pixel regions A on the substantial 
display region 400. Fig. 9(b) is a sectional view taken 
along the direction l-J of Fig. 9(a). 20 
[0127] Fig. 9 is greatly different from Fig. 5 in that pow- 
er source lines 1 03 are provided substantially parallel to 
the signal lines 102 in Fig. 5, whereas power source 
lines 103 intersect the signal lines 102 and extend sub- 
stantially parallel to scanning lines 101 in Fig. 9. Since 25 
an organic EL layer 60 is different for every color and 
driving voltages are also different for each display region 
(R, G, B), the power source lines 103 extend in the di- 
rection of the display regions having the same color. The 
power source lines 103 are formed on a second metal 30 
layer. The others have the substantially same layer 
structure. However, in the present modified example, 
since it is necessary to make the signal lines 102 inter- 
sect the power source lines 1 03, the signal lines 1 02 are 
formed from a first metal layer at a position of intersect- 35 
ing the power source lines 103. Further, a connection 
wiring 1 02b is formed from the second metal layer at a 
position where the signal lines 102 intersect the scan- 
ning lines 101 formed from the first metal layer. For this 
reason, it is configured that contact holes 102c, 102c 40 
bored in a first interlayer insulating layer 283 are provid- 
ed around the scanning lines 101, and are connected 
with the signal lines 102, respectively, thereby detouring 
the scanning lines 101 of the same layer as the signal 
lines 102. Such configuration can be easily obtained by 45 
changing a patterning when etching the first metal layer 
and the second metal layer. 

[01 28] Further, the switching TFTs 1 1 2 and the driving 
TFTs 123 are disposed between the scanning lines 1 01 
and the power source lines 1 03. On the other hand, the so 
silicon layers 261 and the condenser electrodes 1 50 are 
laminated in a beta-shaped pattern below the pixel dis- 
play part 26 and the power source lines 1 03. The power 
source lines 103 and the silicon layer 261 have the same 
potential by the contact holes 103a. A configuration of 55 
a storage capacitor 113 is the same as that of Fig. 5. 
[0129] According to the present modified example, 
since the power source lines 103 do not intersect the 



scanning lines 1 01 , though they have the same effects 
as the above, electrostatic capacitor formed between 
the power source lines 1 03 gets smaller, thereby quickly 
performing a switching operation. 
[01 30] Further, since switching elements are provided 
between the scanning lines 101 and the power source 
lines 1 03, a more compact insertion is enabled by locat- 
ing the switching TFT 112 and the driving TFT 123. in 
parallel to the lateral direction of the pixel display part 
26. As shown in Fig. 5a, the TFTs 112, 1 23 are arranged 
to a long direction of the pixel display part 26, thereby 
reducing a space. On the other hand, an opening ratio 
can be remarkably improved by making the pitch in the 
lateral direction of the pixel display part 26 narrow. 
[0131] By improving the opening ratio, a luminous 
amount around a unit surface area of an organic EL lay- 
er 60 can be reduced, improving element life span. 
[0132] Further, in the above description, an example 
of disposing the power source lines 103 as planes of 
reflection has been described in order to overlap with a 
total area of the pixel display part 26 as the most pref- 
erable example. However, if the luminous amount has 
in reserve even though a reflective amount is reduced, 
the power source lines 103 do not necessarily have to 
cover the total area of the pixel display part 26, needless 
to say. 

[0133] Similarly, if the luminous amount has in re- 
serve, reflection nonuniform ity can be permitted to some 
extent. Thus, there is no difficulty even though a lower 
part of the power source lines 1 03 has deteriorated flat- 
ness without a flat beta-shaped pattern. For instance, it 
is possible to provide circuit elements except the stor- 
age capacitor 113 in the lower part of the power source 
lines 103. Then, a space under the power source lines 
1 03 can be more efficiently used. 

[Second Embodiment] 

[0134] Next, an EL display device 1 as a second em- 
bodiment of an electro-optical device of the present in- 
vention will be described. Similar to the first embodi- 
ment, a reflecting surface is provided on a second metal 
layer according to the second embodiment. However, it 
is different from the first embodiment because the power 
source lines 103 are configured on a first metal layer. 
Besides, the second embodiment has the same config- 
uration as that of the first embodiment. Hereinafter, de- 
scriptions about the same parts will be omitted by at- 
taching the same reference numerals. 
[01 35] The EL display device 1 of the present embod- 
iment is a device of type as shown in Fig. 8. Because of 
this, similar to the modified example of the first embod- 
iment, the power source lines 103 are substantially par- 
allel to the scanning lines 101 and are provided in the 
direction of intersecting the signal lines 102. 
[0136] Referring to Fig. 10, a substantial display re- 
gion 400 according to the present embodiment will be 
described in detail. Fig. 1 0(a) is a mimetic diagram seen 
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from a plane of four adjacent pixel regions A in the sub- 
stantial display region 400 of the EL display device 1 
according to the present embodiment. Fig. 10(b) is a 
sectional view taken along the direction K-L in Fig. 10(a). 
[0137] Each power source line 103 has a width to cov- 5 
er the total area of a pixel display part 26 by using a first 
metal layer, on a gate-insulating layer 282, and is con- 
secutively provided substantially parallel to the scan- 
ning line 101 formed from the same first metal layer. A 
first interlayer insulating layer 283 is provided thereup- 10 
on. A reflective part (metal part, 151), signal lines 102, 
and a connection wiring line 18 are formed thereupon, 
as covering each area of the pixel display part 26 by a 
second metal layer. Anodes 23 are provided on the re- 
flective part 151 . Seen from the plane, a switching TFT is 
1 1 2 and a driving TFT 1 23 are formed between the scan- 
ning lines 101 and the power source lines 1 03. 
[0138] A storage capacitor 113 is formed in a lower 
part of the reflective part 151 by a silicon layer 261 and 
the power source lines 1 03 with a gate-insulating layer 20 
282 being sandwiched therebetween. 
[01 39] Next, a configuration of the switching TFT 1 1 2 
and the driving TFT 1 23 will be described with reference 
to Fig. 11. Fig. 11 (a) is an enlarged view around the 
switching TFT 112 and the driving TFT 123 of Fig. 10 25 
(a). Fig. 11(b) is a sectional view taken along the line 
M-N of Fig. 11(a). 

[0140] The switching TFT 112 has a source region 
251 S, a channel region 251 a, and a drain region 251 D. 
The source region 251 S is connected to a source elec- 30 
trode wiring line 1 02a extending from the signal line 1 02 
by a contact hole 19a. On the channel region 251a, a 
gate-insulating layer 282 and a gate electrode 252 ex- 
tended to form a portion of scanning line 101 are pro- 
vided. Further, the drain region 251 D is connected to a 35 
gate electrode 242 provided by a first metal layer. By the 
above configuration, the switching TFT 112 is formed. 
[0141] Next, the driving TFT 123 has a source region 
241 S, a channel region 241 a, and a drain region 241 D. 
The source region 241 S is connected to a contact hole 40 
1 9i, which is bored from a gate- insulating layer 282 to a 
first interlayer insulating layer 283. The contact hole 19i 
is connected to a connection wiring line 1 8. The connec- 
tion wiring line 1 8 is connected to the power source line 
103 by a contact hole 19j which is bored from the first 45 
interlayer insulating layer 283 to the gate-insulating lay- 
er 282. On the channel region 241 a, the gate-insulating 
layer 282 and a gate electrode 242 are provided. The 
gate electrode 242 is connected to a silicon layer 261 . 
Further, the drain region 241 D is connected to a reflec- so 
tive part wiring line 1 51 a extending from a reflective part 
151 by a contact hole 19h, which is bored in the first 
interlayer insulating layer 283 from the gate-insulating 
layer 282. By the above configuration, the driving TFT 
123 is formed. Since anodes 23 are provided on the re- 55 
flective part 151, the drain region 241 D is electrically 
connected to the anode 23. 

[0142] Next, an example of a method of manufactur- 



ing an EL display device 1 according to the present em- 
bodiment will be simply described with reference to Fig. 
12. Each sectional view shown in Fig. 12(a) to Fig. 12 
(d) corresponds to the sectional view taken along the 
line K-L of Fig. 1 0, and shows each manufacturing proc- 
ess. Further, a process particularly related to the present 
invention, that is, a process of forming a circuit part 11 
will be described, and the description about parts com- 
mon to the first embodiment will be omitted. 
[0143] As shown in Fig. 12(a), first, a base protective 
layer 281 is formed on a substrate 20. Next, silicon lay- 
ers 241 , 251 , 261 are formed. Further, a gate-insulating 
layer 282 is formed. A method of forming a source region 
and a drain region having the gradient of concentration 
on the silicon layers 241 , 251 , respectively, is performed 
similar to the first embodiment. 

[0144] Next, a first metal layer with a thickness of ap- 
proximately 500 nm is formed on the gate-insulating lay- 
er 282. The metal layer is patterned to form scanning 
lines 101, gate electrodes 242, 252, and power source 
lines 1 03 simultaneously (a first metal layer formation 
process). 

[0145] Next, as shown in Fig. 12(b), a second inter- 
layer insulating layer 283 is formed on an entire surface 
of a substrate 20, and the second interlayer insulating 
layer 283 is patterned to form contact holes 19a, 19h, 
19i, 19j (not shown). 

[0146] Then, a second metal layer is formed in such 
a manner to cover the second interlayer insulating layer 
283, thereby filling the previously formed contact holes 
1 9a, 1 9h, 1 9i, 1 9j with metals of the second metal layer. 
Moreover, a patterning mask is formed on the second 
metal layer. The second metal layer is patterned by the 
patterning mask. As a result, and reflective parts 151, 
signal lines 102, and connection wiring lines 18 are 
formed (a second metal layer formation process). 
[0147] Next, as shown in Fig. 12(c), anodes 23 are 
formed on the reflective parts 151 . So, a circuit part 11 
is formed on a substrate 20. 

[0148] Further, in the above process so far, though a 
manufacturing process on a dummy region 5 or on its 
circumference has not been described owing to descrip- 
tion with reference to a sectional view of a substantial 
display region 400, a proper process of forming scan- 
ning-line driving circuits 80 and an inspection circuit 90 
as well as forming a cathode wiring line contacted with 
cathode 50 passing through the circuit part 11 from a 
gate-insulating layer 282 is naturally performed. 
[0149] Next, a process of forming a hole injection/ 
transport layer 70, an organic EL layer 60, and the cath- 
ode 50 on the circuit part 1 1 as well as a process of bond- 
ing a sealing substrate 30 to the substrate 20 is the same 
as the first embodiment, thereby omitting the descrip- 
tion. 

[01 50] Thus, the EL display device 1 according to the 
second embodiment of the present invention is ob- 
tained. 

[0151] Next, an operation of the EL display device 1 
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according to the present embodiment will be described 
as follows. 

[0152] According to the EL display device 1 related to 
the present embodiment, since a reflective part 151 
formed on a second metal layer is arranged under an 
anode 23 at a position overlapping a pixel display part 
26, the light emitted downwardly from an organic EL lay- 
er 60 and transmitted through the transparent anode 
230 can be reflected upwardly by the reflective part 1 51 , 
and the emitted light can be efficiently emitted to cath- 
ode 50. 

[0153] Furthermore, such reflective part 151 uses a 
second metal layer essential for forming a circuit part 
11 . For this reason, it is unnecessary to separately pro- 
vide a reflective film as a base layer to a transparent 
electrode, although the transparent electrode having ex- 
cellent electrode properties is used, and to reduce ma- 
terials and processes, thereby forming at a low price by 
suppressing the manufacturing cost. 
[0154] Further, unlike a common process or the first 
embodiment, since a second interlayer insulating layer 
284 for insulating the second metal layer from the anode 
23 may not be provided, the manufacturing cost can be 
suppressed and the manufacturing cost can be simpli- 
fied. 

[0155] Further, in the present embodiment, since 
switching elements such as a switching TFT 112 and a 
driving TFT 123 having a three-dimensional laminated 
structure are formed between pixel display parts 26, the 
reflective part 1 51 disposed under the pixel display part 
26 can be formed by overlapping a flat beta-shaped pat- 
tern from the substrate 20. Accordingly, a reflecting sur- 
face having excellent flatness can be formed. As a re- 
sult, the use efficiency of light can be improved without 
reflection nonuniformity and the display quality can be 
improved. 

[0156] Moreover, since a storage capacitor 1 1 3 is pro- 
vided in any layer under power source lines 1 03 by using 
the flat beta-shaped pattern, the storage capacitor 113 
can be formed in a lower region of the wide pixel display 
part 26, and the space can be efficiently used to magnify 
the storage capacitor 113. As a result, the holding prop- 
erty of display can be improved and excellent display 
can be stably performed. 

[01 57] Further, according to the present embodiment, 
since a thick power source line 103 can be configured, 
the electric resistance can be lowered and the energy- 
economizing type device can be obtained. 
[0158] Further, in the present embodiment, since a re- 
flecting surface is configured by a second metal layer 
located nearer to the anodes 23 and located relatively 
higher than the circuit part 11 , a transmitting optical path 
of the reflected light can be relatively shortened, the op- 
tical loss can be reduced, and the height of a space un- 
der the reflecting surface can be relatively elevated. 
[01 59] Further, according to the present embodiment, 
since the power source lines 1 03 do not intersect the 
scanning lines 101, the electrostatic capacitor formed 



between the power source lines 1 03 gets smaller and a 
switching operation is quickly performed. 
[0160] Further, since switching elements are provided 
between the scanning lines 101 and the power source 

5 lines 1 03, a more compact insertion can be made by 
making a switching TFT 112 and a driving TFT 1 23 par- 
allel to the lateral direction of the pixel display part 26. 
On the other hand, the pitch in the lateral direction of 
the pixel display part 26 can be made narrow. Further, 

10 the reflective part 151 does not have to continue to a 
metal part located underthe pixel display part 26 includ- 
ing the power source lines 1 03. Thus, it is not necessary 
to provide contact holes for continuity. As a result, there 
are no restrictions on an area of the pixel display part 

15 26 by the contact holes. Accordingly, an opening ratio 
can be remarkably improved. 

[0161] By improving the opening ratio, a luminous 
amount around a unit surface area of an organic EL lay- 
er 60 may be smaller, thereby improving an element life 
20 span. 

[0162] Next, a modified example of the present em- 
bodiment will be described as follows. 
[0163] Fig. 13 is an enlarged view mimetically illus- 
trating a configuration of a substantial display region of 

25 an EL display device 1 according to the present modified 
example. The present modified example is a device of 
type as shown in Fig. 2, and it is different from the above- 
mentioned embodiments only in that the substantial dis- 
play region 4 is substituted with a substantial display re- 

30 gion 400. Hereinafter, members similar to those in the 
above embodiments are given similar reference numer- 
als, the description thereof will be omitted, and the 
present modified example will be described mainly 
about different parts. 

35 [0164] The display regions (R, G, B) are respectively 
arranged to continue vertically in the substantial display 
region 4, whereas they are configured to continue hori- 
zontally in the substantial display region 400 (see Fig. 
8). For this reason, four consecutive pixel regions A are 

40 configured as shown in Fig. 13. 

[0165] Fig. 13(a) is a mimetic diagram seen from a 
plane of four adjacent pixel regions A on the substantial 
display region 400. Fig. 13(b) is a sectional view taken 
along the direction P-Q in Fig. 13(a). 

45 [0166] Fig. 13 is greatly different from Fig. 10 in that 
the power source lines 103 are provided substantially 
parallel to the scanning lines 101 in Fig. 10, whereas 
power source lines 103 intersect scanning lines 101 and 
extend substantially parallel to signal lines 102 in Fig. 

50 13. They are similar to each other in that the power 
source lines 103 are formed on a first metal layer, and 
a reflective part 151 is formed on a second metal layer. 
The others have substantially the same layer structure. 
However, in the present modified example, since the 

55 signal lines 102 intersect the scanning lines 101, the 
scanning lines 1 02 are formed from a first metal layer at 
a position of intersecting the signal lines 102. For this 
reason, it is configured that contact holes 101a, 101a 
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bored in a first interlayer insulating layer 283 are provid- 
ed around the signal lines 1 02 and are connected to the 
scanning lines 101 , respectively, thereby detouring the 
signal lines 1 02 of the same layer as the scanning lines 
101. Such configuration can be easily obtained by 
changing a patterning when etching the first metal layer 
and the second metal layer. 

[0167] Further, in the present modified example, un- 
like the first embodiment, it is possible to have a large 
area of the pixel display part 26 enough not to provide 
the contact hole 103a. Thus, a relatively large opening 
ratio can be obtained. 

[0168] Further, although there has been described an 
example in which an insulating layer is not provided be- 
tween the second metal layer and the anode 23, it is 
possible to provide the anode 23 and directly connect 
the anode 23 to the driving TFT 123 after providing a 
transparent insulating layer on the reflective part 151 , 
instead of connecting the reflective part 151 to the driv- 
ing TFT 123. 

[0169] Furthermore, in both of the first and the second 
embodiments, although there has have been described 
a configuration such that light is reflected by a reflecting 
surface formed from the second metal layer. However, 
it is possible to form the reflecting surface on the first 
metal layer. Since the reflecting surface can be config- 
ured without increasing the number of manufacturing 
processes even in such configuration, the manufactur- 
ing cost can be suppressed. 

[0170] Furthermore, the first and the second embod- 
iments have been described by way of an example in 
which, since an ink-jet method is used to form an organic 
EL layer 60, etc., the banks 221 have a two-layered 
structure including an inorganic bank layer 221 a and an 
organic bank layer 221b so that lyophilic and lyophobic 
property can be easily given the banks 221 . However, 
the banks may be a single-layered structure. In particu- 
lar, when manufactured by a deposition method instead 
of using the ink-jet method, it is cheaper to manufacture 
the banks 221 having a single-layered structure. 
[0171] Furthermore, although the first and the second 
embodiments have been described by way of an exam- 
ple in which two transistors form a switching element, it 
is needless to say that a circuit using four or more tran- 
sistors may be configured. 

[Third Embodiment] 

[01 72] Hereinafter, a specific example of an electronic 
apparatus comprising the EL display device according 
to the first or the second embodiment will be described 
with reference to Fig. 14. 

[0173] Fig. 14(a) is a perspective view illustrating an 
example of a mobile phone. In Fig. 14(a), a reference 
numeral 1000 denotes a mobile phone main body, and 
a reference numeral 1 001 denotes a display part using 
the aforementioned EL display device. 
[0174] Fig. 14(b) is a perspective view illustrating an 



example of a wristwatch-type electronic apparatus. In 
Fig. 14(b), a reference numeral 1100 denotes a watch 
main body, and a reference numeral 1 1 01 denotes a dis- 
play part using the aforementioned EL display device. 

5 [0175] Fig. 14(c) is a perspective view illustrating an 
example of a portable information-processing device 
such as a word processor and a personal computer. In 
Fig. 14(c), a reference numeral 1200 denotes an infor- 
mation-processing device, a reference numeral 1202 

w denotes an input unit such as a keyboard, a reference 
numeral 1206 denotes a display part using the afore- 
mentioned EL display device, and a reference numeral 
1204 denotes an information-processing device main 
body. 

15 [0176] The respective electronic apparatus shown in 
Fig. 14(a) to Fig. 14(c) comprise a display part using an 
EL display device of the first, the second or the third em- 
bodiment, and has the characteristics of an EL display 
device of the first or the second embodiment. Therefore, 

20 electronic apparatuses whose display property and re- 
liability are improved, and whose manufacturing cost is 
reduced, are obtained. 

[01 77] The electronic apparatuses are manufactured 
by assembling the EL display device 1 of the first or the 
25 second embodiment into the display parts of various 
electronic apparatuses such as mobile phones, portable 
information -processing devices, and wristwatch-type 
electronic apparatuses. 

[0178] As described above, according to the electro- 
30 optical device of the present invention, a circuit layer 
comprises metal parts, so that it is possible to reflect the 
light transmitted through a first electrode, to a second 
electrode. As a result, it is possible to emit the light from 
a light-emitting layer to the second electrode without giv- 
35 ing reflexibility to the first electrode, and to improve the 
use efficiency of light while suppressing the manufac- 
turing cost. Accordingly, display performance can be im- 
proved at low cost. 

[01 79] Further, according to the electro-optical device 
40 of the present invention, since it is unnecessary to trans- 
mit the light through a lower part of the metal part, it is 
possible to efficiently use the space thereof. For in- 
stance, the display performance can be improved by 
configuring a large capacity of storage capacitor. 
45 [0180] Moreover, according to a method of manufac- 
turing an electro-optical device according to the present 
invention, since a metal part for reflecting light is formed 
from a metal part necessary for forming a circuit layer, 
it is possible to manufacture an electro-optical device 
50 having the metal part for reflecting light without increas- 
ing the number of manufacturing processes. 
[0181] Furthermore, according to an electronic appa- 
ratus of the present invention, since it comprises an 
electro-optical device according to the present inven- 
ts tion, an electronic apparatus having the same effect as 
the electro-optical device according to the present in- 
vention can be obtained. 
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Claims 

1. An electro-optical device, comprising: 

first electrodes connected to switching ele- 
ments; 

a second electrode arranged to oppose the first 
electrodes; 

light-emitting layers provided between the first 
electrodes and the second electrode; 
pixel display parts for regulating the light emit- 
ted from the light-emitting layers to the second 
electrode; 

a circuit layer provided under the first elec- 
trodes, the circuit layer having a laminated 
structure at least including the switching ele- 
ments and power source lines for driving the 
light-emitting layers; and 
metal parts provided at positions overlapping 
the pixel display parts in the direction of lami- 
nation within the circuit layer, the metal parts 
reflecting the light emitted from the correspond- 
ing light-emitting layer. 

2. The electro-optical device according to Claim 1, 
wherein the metal parts are provided at positions 
overlapping substantially the entire display area of 
each pixel display part. 

3. The electro-optical device according to Claim 1 or 
2, wherein the surfaces of the metal parts are flatly 
formed within the overlapping region with the pixel 
display parts. 

4. The electro -optica I device according to any one of 
Claims 1 to 3, wherein layers below the metal parts 
in the circuit layer are formed in a beta-shaped pat- 
tern having a predetermined layer thickness within 
the overlapping region with the pixel display parts. 

5. The electro -optica I device according to any one of 
Claims 1 to 4, wherein power source lines for sup- 
plying electricity to the switching elements also 
serve as the metal parts. 

6. The electro -optica I device according to any one of 
Claims 1 to 4 } wherein the circuit layer has a first 
metal layer and a second metal layer on the first 
metal layer, and the second metal layer constitutes 
the metal parts. 

7. The electro-optical device according to Claim 6, 
wherein the second metal layer constitutes the pow- 
er source lines for supplying electricity to the switch- 
ing elements. 

8. The electro-optical device according to Claim 6, 
wherein the first electrodes are provided on the met- 
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al parts and they are electrically connected to each 
other. 

9. The electro-optical device according to Claim 6 or 
5 8, wherein the first metal layer constitutes the power 

source lines for supplying electricity to the switching 
elements. 

10. The electro-optical device according to any one of 
10 Claims 1 to 9, wherein the switching elements are 

disposed between the adjacent pixel display parts. 

11. The electro-optical device according to any one of 
Claims 1 to 10, wherein electrostatic capacitors are 

is formed in the circuit layer between the power 
source lines and the second electrode at a position 
overlapping the pixel display parts, the capacitors 
being formed by the layers below the metal part. 

20 12. A method of manufacturing an electro-optical de- 
vice including a circuit layer having a laminated 
structure; and first electrodes, light-emitting layers, 
and a second electrode sequentially provided on 
the circuit layer, the electro-optical device emitting 
25 light from the second electrode via pixel display 
parts for regulating, above the light-emitting layers, 
the light emitted from the light-emitting layers, 

wherein the method comprises a step of form- 
ing a metal layer in the circuit layer, and 
30 wherein metal parts are formed under the 

light-emitting layers simultaneously with the metal 
layer formation step. 

13. The method of manufacturing an electro-optical de- 
35 vice according to Claim 1 2, wherein the metal layer 
formation step comprises a first metal layer forma- 
tion step of forming a first metal layer in the circuit 
layer, and a second metal layer formation step of 
forming a second metal layer after the first metal 
40 layer is formed, and 

wherein the metal parts are formed under the 
light-emitting layers simultaneously with the second 
metal layer formation step. 

45 14. An electronic apparatus comprising an electro-op- 
tical device according to any one of Claims 1 to 1 3. 
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